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Figure 4.3-1 Phase one of the Martian base construction. Sixastronauts Figure 4.4.1-8 Bringing a sense of "home" to Mars could be considered an 

will prepare the habitat site. important factor for the crew. 
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Figure 4.5.4-2 The plant growth racks pro vide high densi ty plant growth. 
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Figure 3 . 1 . 1 - 3 . A summary of four published Mars scmarios. 









ON 


Figure 3.1. 2 - 2 . A recommended integration of previously published Mars scenarios. 
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there will be little or no colonization, the astronauts will need a 
recognizable image of their home on Mars (Hansmann & Moore, 
1990). Another important consideration will be the care of the 
pristine Martian environment (Hansmann & Moore, 1990). 






Table 3X1-1 Anthropometric Changes Between 0-G and l-G. To date, NASA has been guiding the design of space-related 

— j interiors and equipment to accommodate a range of body sizes. This 
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FiVu re 3 3 . 2 -2 . Projected body size of a 40-year oid American male in the year 2 000 . Note: 
as those in Figure 33.1-7. (NASA, 1987). 
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3.3.6 EFFICIENCY, FUNCTIONALITY, AND SPATIAL VARIETY 
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a continuous pathzvay will allow a crewmember the ability Figure 33.6-1. Efficiency will allow the base all needed functions , buf iw/b reduced space and 
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Health Maintenance Figure 33.7-1. Quiet and noisy spaces should be separated to ensure crew satisfaction. 
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Figure 3 3.7-2. The zoning of public to prrvaieon a gradients. The proposed spaces and functions necessary for human habitation support are placed upon the gradient. 



contributor of stress and by creating a separation of work and als, shared equipment, etc.) are so marked. Those spaces that sould 

recreation this dilemma is resolved. This leads into a second way of be separated (due to danger, health, or inappropriate proximity, eg., 

dividing spaces according to functions. galley to personal hygiene) are so marked. Interpretation of this 

A fine-tuning of zoning gradients, and their associated bubble matrix will be an essential component for the suggested habitat 

diagrams, is achieved by the construction of an adjacency matrix. An layout solution. 



Figure33.7-3. Bubble diagrams emerge when two fundiotial spatial zoning gradients are ovrrlaj 
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figure 3-3.5-1. /I sense of arrival is important in distinguishing between circulation and Figure 33.9-2. A sense of place is critical in portraying a particular atmosphere. 
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Fr£ure3.4-1. The use of modular partitons and racks increases the flexibility of a martian habitat. 
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Figure 4 .1- 2 . Vising 2 mission location at 45 ’ flrrrf/t latitude, 251 * west longitude. Figure 42-1. Pax base site plan. 
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Pax: Permanent Martian Base 



Figure 4.3-2. The footprint of the Martian habitat is excavated. Figure 43-4. Laboratory and crew support modules are emplaced and inflated. 







Pax Permanent Martian Base 



Figure 4 3-6 . Dedicated greenhouse facilities will be placed underneath the shelter system. Figure 43-8. Perspective view to the southeast of the completed habitat and shelter system. 
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Fi^wre 4.4-1 . Mo^/ rqnesentaticm of Pax. Figure 4 4.1-1. Diagram of module emplacement to create a focal , embracing entry. 





Pax Permanent Martian Base 





Pax: Permanent Martian Base 




ro 



Figure4.4.1-6. For efficiency and safety, dual egress should be incorporated into extraterrestrial Figure 4.4. 1-7. Focal points are created at a central location within the habitat' volumes, 

habitats. 







Pax Permanent Martian Base 



Figure 4.4. 1-9. A sense of place is important in identifying and reacting accordingly to spaces. Figure4.4.1-10. The habitat is comprised ofthree9 mhard modules and tioo!2.6 m inflatables. 

Each module contains two levels. 







Pax: Permanent Martian Base 



The greenhouse modules are on the upper left. 




Pax Permanent Martian Base 



Figure 4 4.1-12. Axoncrmelric drawing of the upper floor of Vax, illustrating the central focus and group interaction space in each moduleand the creation of a sense of place and homelike environment 
in all spaces. 






Pax: Permanent Martian Base 



Figure 4.4.1-13. Axonometric of the lower level of the entry module (one /eiW down from the entry level of Figure 4.4.1-11). Contained within is the active group recreation area and exercise facility. 




4.5 HABITAT COMPONENTS modules (the other 9 m hard modules). Each will be described and 

Illustrated in turn, with reference back to the EB requirements sum- 
There are five primary components to the proposed habitat— marized in Chapter 3 that generated their layout, character, and 

referred to as the entry module (a 9 m hard module), the laboratory design, 

and crew modules (both 12 m inflatables), and two greenhouse 



Figure 45.1.1-1. Floor plan of the habitat level one. Three smaller modules contain the entry space and the greenhouse facilities. The tioo larger modules support the crew and laboratory functions. 
A logistics module and txoo airlocks complete the habitat plan. 





4.5.1 ENTRY MODULE 


Cl 

CQ 

C 

-S 

*k! 

cs 

c 

cj 

c 

Cl 

s 

fc 

a, 

x 

re 

Cu 


o 

u 

C 

re 

C 


•u 

c 

re 

aT 

DO 

re 

? 

o 

«*-» 

CD 


3 

CD 


3 

D 


c 

w 

*re 

13 

C 

01 

U 


ID 

*3< 



S c s c 

Z re > r 
Z u 0) o 
re * ~T *X! 

a; 6 fc « 

• 5 **-« > C 

E S o 2 

<0 5 — 

S3 .2 Hi TJ 

% I - s 

§ 

h « t^.2 




ORIGINAL PAGE IS 
OF POOR QUALITY 



Pax Permanent Martian Base 


•g* I I\I| 


re S 3 v* 


CD 


15 S 

.2 T3 

£S 

S' 

vS > 

llg 

-1 5 

SC tO 

* 2 

S « 


u -0 


60 •£ 


^ (C 

lx 

C 

O 

u 

C 

CD 


c 

.2 

■*-< 

re 

QJ 

Ui 

u 

QJ 

C* 

a- 

? 

o 

U 

CD 

u 

< 


CM 


in 


re *> 


c 

o 

vn 

re 

CD 

L- 


O 

e- 

o 

cd 

k! r 


c n 


CU > 

^ c: 
o 

u * 

bo g 

<d vc 

> re 

VC QJ 

2 b 

w qj 

CD ^ 

X re 

H c 

CD 


*5 (D 

a> .2 
vi g 
re 

8 ’5 s 

g eft re 

S 15 g 

cn .2 .2 
2 ou 2 

tJ vi £ 
O CD X 

«*- x V 

VI — 


2 cc 5 
2 ^ 
5 JO CD 
? X3 


C WJ 
CD (D 




G C - 

<3 1 

S JJ " 

- QJ P QJ 

g X ^ 

* £ 5 2 

CD £ u 

s r. fc 

v> S -g J 2 

QJ *"! 


«J dc 


u 

u 


ll 

E 5 
> w - 
> x 


*c 

£ 

CD 

c 

CD 

*5o 

>> 

X 

TJ 

(D 


8 O 

CD 


CD 

H 

° - x js 
« y M 6 
^ 2 3 x> 
£ « 2 0 > 
T8 .S £ « 
3 5 .2 S* 


s « I 


TJ 

C 

cd" 

u 

re 

a 

w 

C 

O 

vc 

re 

CD 

u 

u 

CD 


re •? 
— VC 


— qj 
c d x 
X « p 

CD w 
X V) 
pC , 

ifS § 

re 


. VD 
vi re 
g T3 a 

g !3 2 
w o p 

g ^ re 

. 2 t a 

*5 re _ 

S ^ 73 

H O £ 

s s ^ 

V. -M >S 

<D T3 7 : 

DC C °- 

Z *T3 

O £ C 

Vi § m 

CD .2 — 
h 5 re 
C <2 ~ 

* ts g 

^I'E 

re ^ cd 
*u 2 > 

CD ^ VC 

cx^ 2 

in p re 

£ U 01 


> 

.5 


? IB 


^ a> w r 

- •£ 5 U 

CT rr , L _ 


.EL £ 


to 

c 

re 

DC 

*3 

> 

a 


-X o 

QJ — 

> 

JQJ 

u 

CD 


DC o SS 

^ -== _D 


tO' 4 ' - 


?5 
1 S 

o 
■c 

X) g 

« .5 

XI 


re 


2 .s 


c 

o 

VC 

VC 

Uh 

re 

cx 


O -C 52 

“re 
£ 


S s. 

re cd 

c 1/1 
re ,«Q 


^ d,c: q 


CD 
U 

re 
Cu 

1/1 
Q> - 

£ o 

DC vn 

OJ 

2 2 

2 S 

tn 

Qj CD 
T 3 DC 

> H 


X 

U 

re 

Vi 

C 

O 

C 

re 

> 

CD 

x: 

to 

c 


c 

re 

I-* 

Xi 

■5 

X5 

C 

re 

v, 

5 

c 

to 

c 


CD 

5 

o 

£ 

o 

vfc 

QJ 

CJ 

re 

Cl, 

Vi 




g 60 

3 •“ 
x o 

X g 

to .£ 

C rc 

« ^ 
U QJ 

£5 


-*-* ^ 
re 

QJ 

C 

JS 


^ = 


C Vi 

I *3 
3 5 

-x <U 

re ^2 


c c 
£ re 

QJ CD 
DC CD 

*- u 
_ re 

? 

u Oi 

X J 

CD X 

XI 

w* 

CC 0 
re CD 

lx 

QJ 

£ a 
- o 

1 1 
o ; 


QJ 


C 

o 

VC 

re 

CD 

lx 

CD 

QJ 

lx 

QJ 

DC 


tox: 
c to 


DC 

to 


* *3 3 


c 

5 


QJ 

X 


8 . 


x QJ 

of % 

1 $?•*-% 
f * « ‘5 
O M, » S 
§ 3 * o* 

is DC CC 

c .£P*5 

CD X > 


QJ 

B b 

|JS 

x- X 

rq X 

^ ^ -6 
QJ QJ 

X C 
o *55 


"re SC 


r wrj 

? t «J 
•5 c -o 

X O cn 
X CD (0 

T3 ±' , P 
ai <u ® 

3 5 C 
’« ’0. 5 

S i u 


re 

PH 


lx 

OJ 

x 

w 


in 




0^r^:. f 4AL 

OF PC OR 


r£i*£ 5*5 

QUALITY 





or 

CQ 

e 

•S 

a 

5 

C 

K 

<3 

E 

cx 

X 

CO 

CX 



O Jc 

b ~ g o 

2 1 S '% l 

1“ III 

I S SlSfi 

| c 'i. ’l 1 
S S j§ S te 
* «g p .£ 

£ b g f TJ 
•s X 3 -n 

£ ^ S3 £ « 

•s S.'S i 2 


itiil 
i |is I 

x tr $ r .s 

: si 


p r. 

C <o at 

8 £ £ £ 



£ 

T3 gJ 
C ft 

! c 

X 

CO 

co 

v 2 

d 1 

X 

E £ 

•o E 

03 

£ c 

£ o 

C 

«S <» 

<o at 

co 




at 

<2 ^ 
<c -3 

X) c 
_ a> 
s c 
<0 o 
v t? ex 
E 
o 
u 


XJ o 

^ k* ^ 

32 0t CO 
r\ 


i 0 ) 

X -r 

u £ 

co _ff 


C 

o 

U 

c 

o 

■H 

cn 

cn 


fS 

1/5 


t: 

(0 

01 ^ 

X co 

Jt O 

■s bO 
v) .£ 

<o c 

O 

u .tS 
co c 

=z o 

'% 6 
„ T3 

e c 

O JS - 

X o a 

2 -g * 

«j g - 
a.o IS 
o U co 

c bb" 10 

.2 c ‘ 

CD ’p 
IS) 5 

1Z O 

S ‘-c 

c 

V*-i CD 


« 6 

Cx o> 

O ^ c 

a. 60 ! 
? ffl a 


£ v> 
o» co 

§•* 


Ot 

u 

CO 

a, 

cn 


nj _ , 

2 | 

o 


*3 a 

C c/) 

♦H QJ 

at x 

r- -*-* 


at X 

u (0 


i a 

; x 

k-i 

B 

8 


at 

■s 3 

at ^ 

s^l 

s 

to s *? at 

IP 

o « 

s l 

££ P 


OJ 

6 


o ’ S -2 
<u ! t, ^ 

fe K a s 

P at 3 
T3 w 


C 

o 


ro 


ST ^ c £ 5 

v *£ at E at 

w c (ft 2 r 

*- O 3 «C *0 u 

‘ o ® 


(0 


at </> 
x at 
— * u 

5 

o Cx 

JZ 1/1 

'at vi 

w o 
fc B 

S. > 
0-0 

3 TJ 
at at 

£ 3 

c r 

o 

u 


O 
£ .£ 
cd C * 

at o ^ 

^ u - 


rT ro 
XX q3 
u 
CO 


*•8 
c .s 
.2 5 

(_T) ^ 


3 
C *5 


^2 

o 

£ ~ 

■ o 


CD 

£ 

at cd 

v> £ 
>-x at 
vi **^ 

. CD 

n >> 

^ V! 


8 £ E 


co w 

3 y 

cd X3 

’S O 
? X 
o o 

*T3 at 

g 13 

to -*-» 




Pax Penjument Martian Base 



Figure 4.52.1-2 . Mission operations as innved from the vertical translation area. The Figure 4.5.2. 1-3. Mission control conference and briefing area. Monitoring screens allow 

individual workstations are to the left, the briefing room to the right. The workstation areas visual access to sei'cral habitat areas as well as basefunctioning and surface operations. A large 

combine general lighting and task lighting. table allows half the crew at a time (one shift of 9) to review and coordinate mission activities. 
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4.5.3 CREW SUPPORT MODULE 
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will be grown in the greenhouses. 

As in other locations in this module, lighting will be a combina- 
tion of general illumination and task lighting. Crew control of the 
lighting will allow a number of combinations according to personal 
requirements. 
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Figure 453 3-2. Casual recreation area will promote social interaction in a comfortable setting. Figure 4533-1. Upper level floor plan of the crew support module— the crew quarters and 
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quarters, allowing a sense of arrival. Inside the chapel, the domed ceiling 
creates a spatial experience available only in this portion of the habitat. 



Figure 45.43-1. The chapel in the greenhouse allows for meditation and reflection for crew Figure 4.5.4. 4-1. The library will provide a space to study , relax , and enjoy the growing 

mem bers from a va riety of religious beliefs . en vi ran men t . 
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Funding 

The Advanced Design Program in Space Architecture is being underwritten by 
a grant from NASA/USRA which supports the RA/TAs and will pay for out- 
of-pocket expenses on the project and most of the travel expenses to the mid- 
June USRA conference for selected students (B+/ A- grade requirement). 
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